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PURPOSE: This collection is published for scientists, technologists, 
persons engaged in medicine or medical research, and others con- 
cerned with the production and/or use of radioactive and stable 
isotopes and radiation. 


COVERAGE: Thirty-eig;sht reports are included in this collection 
under three main subject divisions: 1) production of isotopes 
2) high-energy gamma-radiation facilities, and 3) radiometry and 
dosimetry. 


TABLE OF CONTENTS: 
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Frolov, Yu.S., V.V. Bochkarev, and Ye.Ye. Kulish. Development of 
Isotope Production in the Soviet Union ~ 7 
This report is a general survey of production methods, 
apparatus, raw materials, applications, investigations 
and future prospects for radio isotopes in the Soviet Union, 
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active Isotopes in a Cyclotron With Deuteron Energies 
of ,. 10 Mev 26 


Maksimov, M.Z. Determining the Yield of Reaction Products 31 
Karabash, A.G.,and Sh.1. Peyzulayev. Chemicospectral 


Methods of Analyzing High-frequency Materials Used 
in Reactor Building and the Production of Radio 


Isotopes 36 
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Determination of Admixtures in Radioactive Preparations 50 
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Petrova, M.S. Preparation of Sources of Alpha-, Beta- 
and Gamma-Radiation Using Oxide Films on Aluminum 
and Its Alloys 


Zolotarev, V.S. Stable Isotopes Enriched by the Electro- 
magnetic Method 


Gusev, V.M. Ultra High-temperature Ion Source for the 

Electromagnetic Separation of Isotopes of Platinum 

Group Elements 
This article describes the basic structural features of 
an ultra-high-temperature ion source and gives the re- 
sults of its use in separating Pd, Pt, Ru,and Ir ina 
small electromagnetic separator. <A hot cathode discharge 
is maintained in vapors of the element being separated and 
isotope ions are drawn from the gas discharge chamber 
through an aperture. A lateral electron beam with energies 
of 29-25 kev creates chamber temperatures up to 2800° Cc. 
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Rozen, A.M. Some Problems on the Theory of Isotope 
Separation 86 
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Barvikh, G.F., and R.Ya. Kucherov. A Diffusion Column for 
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Card 5A2 


SP ah Ott 


‘ Isotope 8 


"APPROVED FOR RELEASE: 08/23/2000 _CIA-RDP86-00513R000927430010-5 


e 


Isotope Production SOV/1297 
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tification.Column for Obtaining BFa, Enriched With 

fo 3 127 
A method is described for enpiching natural mixtures 
containing ~ 18.6 percent 3°” concentration to ~80 percent 
B10 concentration by low temperature (~ - 100 degrees, 
scale not stated) adiabatic rectification. Separation 
capability was BLO of 95-96 percent purity after 480 hours 
processing; but, as the desired concentration was ~ 80 
percent, separation yield was 4k liters per 24 hours. Block 
diagrams of installations are given. 


Zhavoronkov, N.M., O.V. Uvarov, and S.I. Babkov. Research 
on the Separation of Stable Isotopes of Light Elements 134 


Tunitskiy, N.N., G.G. Devyatykh, M.V. Tikhomirov, 


A.D. Zorin, and N.I. Nikolayev. Separation of Carbon 
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Sinitsyn, v.1z, Problems and Trends in Creating High-energy 
Gamma Facilitios 160 


Bibergal', A.V., U.Ya, Margulis, and V.a, Xhrushchey, Prin- 

ciples and Techniques of Using Radioactive Isotopes ag 

High-energy Sources: in Radiobiology ana Medicine 175 
Basic problems concomitant to Planning and Constructing 


Purpose of the facility, Descriptions and schematic 
drawings are Biven for some facilities classified ag to 
Purpose: a) experimental radlobiology, intended for low 
radiation of rélatively small Objacts (animals, plants ) 
b) experimental installations intended for radiation of 
various biological preparations of small size but 
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Employing Cobalt Emitters 189 
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in Radiation Chemistry 193 
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PART III. RADIOMETRY AND DOSIMETRY 
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Gol'bek, G.R., and A.N. Vyal'shin. Pocket Radiometers and 
Dosimeters 238 
General desdription and electric circuit diagrams are 
given for a pocket-sized radiometer intended for ap- 
proximate determination of gamma- and hard beta~ray 
4ntensities above 1 Mev. Time lapse after onset of 
radiation registration serves as a parameter for the 
determination of intensity up to 1000 pr/hr with an 
accuracy of + 20 percent. Working principle, components ! 
and electric circuit diagram are given for a pocket-size 
dosimeter capable of detecting approximate intensities 
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Baranov, S.A.,and R.M. Polevoy. A Counter for [Determining] 
the Absolute [Activity] of Charged Particles 251 


Lantratov, M.F., V.¥Ye. Manoylov, and O.A. Myazdrikov. A 
Galvanic Method of Measuring Beta-activity 254 | 


Kogan, R.M.,and N.K. Pereyaslova. The Use of a Photofilm- 
Scintillating Crystal System for Registering Gamma- 


Radiation 260 
Kalugin, K.S.,and V.V. Markelov. On the Problem of : 

Measuring Weak Currents YON 
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Shtukkenberg, Yu.M., and V.I. Drobot. Employing a 477 -Counter 
for Absolute Measurement of Activity 270 


‘Shtukkenberg, Yu.M., and V.I. Drobot. A Method Employing 
a 4ayf-Counter for Registering Internal-Conversion 
Electrons 278 


Tissen, M.Yu. A Scintillation 47 -Counter With Stilbene ‘ 
Crystals for Absolute Measurement of Beta-activity. . 285 

This article describes a counter for the absolute 

measurement of beta-activity from 0.15 to 3.5 Mev. The 

instrument uses two standard stilbene crystals (30 mm 

diameter, 10 mm height) and photomultiplier FEU-19 or FEU-29. 

Correction factors are discussed and data on activity 

measurement are plotted. 


AVAILABLE: Library of Congress 
TM/atr 
4-10-59 
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Sovremennoye oborudovaniye dlya raboty 5 radioaktivnymi izotopaml; 
sbornik materialov (Modern Equipment for Working With Radioactive 
Isotopes; Collection of Materials) Moscow, Izd-vo glavnogo 1} 
preyee ate po 4spol'zovaniyu atomnoy energil pri sovete M-va H 
SSSR, 1958. 110 p. (Series: Atomnaya energiya. Prilozhentye, 
1958, no, 5) 8,450 copies printed. 


Ed.: zavodchikova, A.1.; Tech. Ed.: Popova, S.M. 


PURPOSE: This book is 4ntended for personnel engaged in activities 
4nvolving the use of radioactive isotopes. 


COVERAGE: This is supplement No. 5 to the periodical Atomnaya 
energiya for 1958. It contains 3 articles dealing with modern 
techniques, methods and apparatus for handling radioactive isotopes 
and may serve a8 & handbook in this respect. Schematic diagrams 
and illustrations of modern equipment for the remote handling 
of radioactive materials are given, as well as detailed descrip- 
tions of working principles. 
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Bochkarev, V.V., Ye. Ye. Kulish and I.F. Tupitsyn, Several 
Technical and Technological Problems of the Productior of 


Radioactive Isotopes and Tagged Compounds in the USSR 5 
Introduction 5 
1. Preparation of materials for irradiation 5 
2, Irradiation of samples 8 
3, Reworking radioactive materials. Standard procedures 10 
i: Methods of obtaining several "key" and complex organic 
compounds Li 
5. Glove boxes, some attachments and apparatus for manipu- 
lation 7 


6, Analysis and measurement of the activity of preparations 22 


Yakovlev, G.N., and V.B. Dedov. Development of Methods for 
Distance Work in Radiochemical Laboratories of the Academy of 


Sciences, USSR 26 
Samokhvalov, N.V. Protective and Mantpulatable Structures for 
Working With Radioactive Isotopes 38 

Introduction 38 
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Ch. I. Development of Protective Technique in Jobs Involving 
Radioactive Preparations 39 
1. The present state of techniques for working with radio- 
' active preparations 4] 
2, New methods of developing techniques for working with 
' ypadioactive preparations 
3, New devices, their value and possibilities 


Ch, II. Mechanical Holding Devices 
Ch. III, Pneumatic Remote-control Manipulators 
1, Stationary pneumatic: manipulators 
2, A manually operated, angular. pneumatic holding 
device 
3. A "double-cavity" pneumatic holding device 
Ch. IV. Measuring Hoppers for Liquids 
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1, Automatic pipette for radiochemical operations 63 
2. Measuring hopper for radiochemioals 67 
3. A self-drying pneumatically controlled syringe=- 
pipette 69 
4. A radiochemical "hydrocolumn" 71 
5. A micropump with radiochemical micropipettes 74 
6. A pedal .micropump 75 
Ch. V. Hydraulic Manipulators for Radiochemical [Liquids] 76 
1. A stationary, manually-operated hydraulic manipulator 7 
2; A multichanneled hydraulic nanipulator 2 
3, Other modifications of hydraulic manipulators 85 4 
Ch, VI. Pneumatic Hydraulic Manipulator for Radioactive 
Preparations 87 
Ch. VII. Geared Mechanisms for Manipulatory Apparatus 88 
1. A lifting-turning gear-screw mechanism 90 
2, A dualedrive worm-gear mechanism 91 
3. Two-profile combined rack mechanism 92 
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4, Mechanisms with two-profiled gears for omnidirectional 
' manipulating 
5. Rack and pinion staggered-gear mechaniems 95 
Ch. VIII. Nonwasteful Methods for Controlling Ampules 98 


Ch. IX. Some Deactivation Methods 
1. Hydromeohanical decontanhination ‘of surfaces by remote 
control 
2. Multisolution stationary deactivators 
Conclusions 


AVAILABLE: Library of Congress 


Card 5/5 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927430010-5" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927430010-5 


t wg SEN RR LS 


MCCA S HT, Efe . eaer 
BOVEKARSY, V. V., KULISH, BZ. et al. 
{ICA GAREY tye! 


"Some Engineering Technological Aspects of Radicolsotope and Laveled Compound 
Froduetion in the USSR." : 


paper to be presented at the 2nd UN Intl." Conf. on the peaceful uaz of Atunte 


Me 


energy, Geneva, 1 - 13 Sept 56. 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927430010-5" 


“APPROVED FOR RELEASE: 08/23/2000 


21(5) 
AUTHORS: 


Bochkarev, Ve Vey Kulish, Ye 


TITLE: Some Technical and Technol 
of Radioactive Isoto 


(Nekotoryye tekhnicheskiye i 


yodatva radioaktivnykh jzotopov i mec 


PERIODICAL: Atomnaya energiya, 


ABSTRACT: In 1958, 110 radioacti 
92 of them were forme 
irradiation the initial mate 
‘ple,so that in the s 
elements the 
often it is possible 
riched igotopes such as 
portions jrradi:.ted fluctust 
and were contained either in 
glass bottles 
for isotopes 


Card 1/4 hours. Isotopes w 


APPROVED FOR RELEASE: 08/23/2000 


ogical Problems 
pes and Tracer Compoun 


1958, Supplement 5, BP 


ve isotopes were produced 
d by neutron ir 
rinls must be purified, if possi-~ 
ubsequent process 
impurity activitie 
to carry out ¢ 
Fe2?, sn! 
e between 0.5, 1-05 


or plastic containers. 
with a half-life 
ith a half-life 


10-5 


Bisel ag 


CIA-RDP86-00513R0009274300 


sov /898-58-5-1/4 
. Ye, Tupitsyn, I. F. 


in tue Production 

ds in the USSR 
ologicheskiye voprosy proiz- 
henykh soyedinenly v SSSR) 


tekhn 


5 - 25 (USSR) 


commercially. 
radiation. Prior to the 
fing of the radioactive 

not yield too much wastRe ory 
he iryvadintions with en- 
23, pel27, sald, call5. The 
49 and 20 om? 4 
aluninun containers, boron~free 
Phe irradiation periods ; 
up to 3 days is 6, 9 or 15 ' 
period of 3-30 days are 


8 do 


CIA-RDP86-00513R000927430010-5" 


"APPROVED F : 
ne OR RELEASE: Oeresr zu CIA-RDP86-00513R000927430010-5 


FARES 


Sone Technical and Pechnological Problems in the gov /893-58-5-1/4 
Production of Radioactive Isotopes and Tracer Compounds in the USSR 


irradiated for 30 days. Isotopes with a nalf-life of nore 4 

than 30 days (339, da45) are kept in the reactor for 90 

days. For the oroduction of the isotopes cl4 and Cl 6 the 
initial material is jrradiated for 6 to 12 months. In order 
not to disturb the most favorable reactor flux distribution 
on the feeding of the reactor with the ampoules to be jrradiat@- 
ed a load diagran of the single irradiation chambers was 
get up prior to the experinents. The feeding in the different 
channels is therefore carried out in such a way that the 
original flux distribution 45 maintained. The jrradietod 
samples are treated radiochenically and the desired radio- 
active isotopes are separated. In certain cases certsxin com- 
pounds are marked by these radiouctive isotopes. The still 
high amounts of the preparations arc then divided and filled 
into smaller ampoules. In the USSR 280 of the 450 chemical 
compounds produced in the usual way wet produced whicn aré_ 
synthesized from 14, S29, Hy p32, c12®, For the production 
of tracer compounds only 1 or 2 initial materials are used 
for the isotopes mentioned above. In this connection it is 

Card 2/4 often necessary to puild-in the radioactive atoms into a 
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certain place of a polyatomic melecule. The transition into 

a complex organic compound takes place by synthesis or other 
radiochemical methods such 2&8 jsotopic exchanges reactions 
with "hot"atoms ete.The production of chenical compounds 
traced with soft ® radiators jg carried out at a preparation 
activity of 100 mC until some € are attained; this is done 

in laboratories equipped with glove boxes. For the production 
of organic compounds marked with C 4 mainly the synthetic 
mothod is applied using almost always pact#0, as an initial 


product. The possible internediate preducts are listed in a 
table. The possibilities based on the synthetic method are ‘ 
mentioned by which various compounds marked with 5 5 can be 
obtained from parium sulfate as an initial substance. The 
“el discharge channels and boxes used in the laboratories are 
equipped with manipulators or gripping gloves. Moreover, they 
are equipped with filters collecting the nerosols and gaseous 
jmpurities. Furthermore, these rooms are equipped with own 
a water, gas and vacuum supplies and dispose of special channels 
Card 3 /y for the removal of radioactive waste products. Photographic 
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representations are shown of 4 types of these boxes. Other 
very important appliances used in these radioactive labora- 
tories are remote-control tools puch as tongs, pincers, mirrors 
etc. Remote-controlled eutting tools, soldering bits etc. 
play an important part too. For the manipulation of very small 
volumes of active liquid volunes hydromanipulators, automatic 
remote-controlled burettes and pipettes are used. It is 
poosible, for inotance, to decant volumes O.1 - 100 ml in 
accurate doses by means of such a hydromanipulator. Before 
dispatch each preparation is closely examined. The physico- 
chenical constants, the content of the main components, the 
total and the specific activity, tie share of the active 
and inactive impurities are determined. 45 an exampla it is 
described how the content of the y-isomer c136" ig determined 
in a hexachlorane preparation not yet purified. The quanti- 
tative determination of small concentrations is curried out 
mainly by spectrum analysis or by the polurographte method. 
“grked preparations used for medical or biological purposes 
are additionally examined as to their content of physiologi- 
Card 4/4 cally important admixtures. There are 44 figures and 2 tables. 
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Tashkentskaya konferentsiya po mLrnomu ispol'zovaniyu atomnoy energil. Tashkent, 
1959 


_ Tezisy dokladov (Outlines of Reports of the Tashkent Conference on the Peaceful 
Uses of Atomic Energy) Tashkent, Izd-vo AN Uzbekskoy SSR, 1959. 229 p- 
2,000 copies printed. 


Sponsoring Agencies: Akademlya nauk Uzbekskoy SSR; Hauchno-tekhnicheskly komitet 
Soveta MinLstrov UzSSR. 


Resp. Ed. for this book; LG. Gurvich; Ed. of Publishing House: I. G. Gaysinsimye; 
Tech. Ed.: Ve P- Bartseva. 


PURPOSE: ‘This book is intended for nuclear physicists and other members of the 
gegentific community interested in recent progress in the peaceful uses of 
atomic energy. 


COVERAGE: ‘This collection of abstracts of reports and papers read at the Tashkent 
Conference on the Peaceful Ures of Atomic Energy reports on research on a number 
of theoretical problems in nuclear and radiation physics, practical problems 
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and methods in the preparation of radioactive isotopes, and the application 
of isotopes in {ndustry, geology, agriculture, medicine, . 

plant and animal biology, and other branches of the national economy and. 
selentific research. The Table of Contents has been expanded to include 
authors and titles of abstracted papers appearing in section headings “planary 
Sessions" through Radioactive Isotopes und Nuclear Radiations in Chemistry's 
No personalities are mentioned. There are no references. 


TABLE CF CONTENTS: 
Plenary Senslons 


{Arifov, U. A., Institut yadernoy fiziki AN UzSSR (Institute of Nuclear 
Physics AS Uzbekskaya SSR). Perspectives for the Development of Scien« 
tific Research at the Institute of Nuclear Physics AS Uzbek SSR ' 5 


[Kulish, Ye. Ye-, and G. M. Fradkin, Glavnoye upravieniye po is- 
pol'zovaniyu atomoy energil pri Sovete Ministrov SSSR (Main Admin- 
istration for Utilization of Atomic-Energy of the Council of Ministers 


of the USSR). Production of Radioactive Isotcpes in the Soviet Union] 6 
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3/089/60/0C9/003/013/014 
3006/RO63 


3 Kulish, Ye. Ye, 3 


7 /4 1 
a, P-,- and y-Radiation Sources for Control \and Automation 


of Téchnological Processes 


PERIODICAL: Atomnaya energiya, 1960, Vol. 9, No. 3, Dpe 241-242 


2 


wit: The present article gives a survey of the instruments and radiation 
curces used at present in the Soviet Union. The propertics and range of 


pplication of the various sources are discussed. Among the instruments 
used at present in Soviet industry are contactless, radioactive thick- 
ness gauges; dengimeters; level-meters; defectoscopes, etc. These and 


many other instruments help to solve problems in technology and research. 
Many of these instruments are now masse-produced: level-indicatorgs of vne 
type Puy-1 (RIU-~1), level-meters of the types YP-6A (UR-6A) and yP-7 
(yn-7), densimeters of the type MKP-2 (2ZhR-2), pressure gauges of the 
ioe MUP-3A (MIR-3A), and other instruments are manufactured by the 
Yeluszhgkiy zavod pirometricheskikh priborov (Kaluga Factory for Pyrometerg} 
thickness gauges of the types UTY~495 (1TU-495), UTY-496 (1Tu-496), and 
Card '/3 
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fT-150 (GT-150), weight meters cf the type GUB(BIY), difference meters 
of the type P ~4 (R-4), piece counters of the type PCN-11 (RSP-11), ete- 
by the Tallinskiy #avod KIP (Tallin Factory KIP); electronic relays by the 
Kher'kovskiy zavod KIP (Khar'kov Factory KIP): gamma instruments for 
defectoacopic purposes by the Koskovskiy zavod UNosrentgen” (Moscom 
‘ Factory “Mosrentgen"), and many other instruments. The demands mad¢ % 

industry on radiation sources are particularly high; so they are ure” 

to agyressive media, shocks, vibrations, and temperatures petwesa 20° 

ten degrees below zero and 200-300 C. etc- Radiation sourcss are previ a 
in tnaree vurieties: 1) in the form of wires, rods, ete. Th: eotayy ¢: 4% 
al is sometimes enclosed by Al foil ac. @-6-» in tue eyes oO TES ; “a 
2) The active material is sealed in ampoules (fer average ee 1 EN 

tivities). Single or double containers made cf giass or met YAS Wee 

according to the kind of source. 3) The sources are deposits of ashi 


material, laced on backings of ditferent materials (especie:ty for 
sr?°, pm'4 , Pu, etco). More than 299 sources of different tyme are ts * 
produced by industry from 44 isotopes. In this connection +% <5 nated : 


that, ag a result of bremsstrahlung and radiation due to internal conve 
gion, electron capture; and positron annibilation, numercus gamma soure:s 
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esit soeetra that differ largely from the spectra given in tasles for the 
respective isotopes. Por defectoncopic purposes the following sort omite wt 
ters are recommended for light alloys, metala, and thin foils of heavy 

metals, ag well as for tochnological control of materials with o lou 

atomic number: Su eee sel), cet44, and Zn 5. Beta emitters may also be 

divided into two groupe peconds is to their spectral “purity”: 1) "pure" 

beta emitters (Pm AT, 1204, sr 0, and Ce/44) which are purticularly 

suitable for piece counters, thickness gauges, otce; 2) sources with 

a large bremsstrahlung admixture (ce144 on Ru 06 plaies, and Gr20 an soure 


_ radiation penetrates the material. 


ces of the type BU(BI)), which are of special us? for instruments in which fs 
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Production of radioisotopes ... B102/B136 


the decay of isotopes produced by (nyy), by (T,n) and (T,2n) reactions and 
from uranium fission fragments 


etc). They can be separated in the pure state. The 
new labelled compounds include a large number of complex compounds such 


use is made of the energy of the recoil nuclei, and the method of 
isotope exchange is algo employed. The activities and dimensions of the 


gy! 22 c0°?, 3/5, qu! 10 | ne“, ol44 Eu, and cal?! preparations 


commercially produced since 1959 are tabulated. 95% of the annual 
consumption of 5-109 curies consists of a-, p-, y- and n-emitters. 
tion of the latter, which have become important in mining and well 
drilling, has been particularly accelerated juet recently. Besides Po-Be, 
Ra~Be sources are algo used, which are produced with different dimensions 
and with certain maximum intensities between 1-104 and 3-100 n/sec. The 
Ppricesof the most important isotope preparations are given. To standardize 
activity measurements comparative measurements with standard apparatus K 
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Production of radioisotopes ... B102/B138 


are suggested. Of the short-lived isotopes (ty 72%3 d) 52 different 


compounds of 42 isotopes are heing produced at present. The most important 


are nae4, si?!, x", cues, Br’, esa gl and p’, The starting 
materiels are the chemically or analytically pure reagents. Special 
laboratories are needed to produce preparations of short-lived isotopes, 
A project for such a laboratory. produced by the Moskovskiy proyektnyy 
institut (Moscow Planning Institute), is obtained. There are 1 figure 
and 5 tables. 


ASSOCIATION; Glavnoye upravleniye po ispol'zovaniyu atomnoy energii pri 
. Sovete Ministrov SSSR (Main Administration for the Utiliza- 
tion of Atomic Energy at the Council of Ministers of the 
USSR) 
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8/194 62/000/001/028/066 
D201/D305 


AUTHORS : Fradkin, G. M. and Kylish, Ye. ‘Ye. 


TITLSs Sources of alpha-, beta-, gamma— und neutron-radis- 
tion for the control and automation of technologicai 
processes 


PERIODICAL: Referativnyy ghurnal, Avtomatika i radioelektronika, 
no. 1, 1962, abstract 1-2-129 g (Radicakt. izotopy + 
yadern. izlucheniya v nar. kh-ve SSSR. T. I., M.; 
Gostoptekhizdat, 1961, 95-109) 


TEXT: The properties of artificial radioactive isotopes are con- 

sidered, their characteristics given, ranges of applications shcwn 

and the classification of ie Be and neutron sources, 2s used in we 
ures, 


the USSR are given. 6 fig 


6 tables. / Abstracter's note: Com~ 
plete translation. _ 
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We are increasing the output of fire-proof building materials. 
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1. Nachal'nik upravleniya stroitel'stva Sumskogo oblastnogo 
ob"yedineniya "Sil* gosptekhnika". 
(Sumy Province--Building materials industry) 
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1. Estonskaya zheleznaya doroga. 
(Estonia--Railroads) (Socialist competition) 
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